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almost entirely using magnetic sector-type instruments, which can
among themselves exhibit considerable variation in the spectra
produced. Yet, since most current GC/MS work is done on quadrupole
instruments, false positives and false negatives can occur in the
matching process. Therefore, the results of simple matching pro-
cedures, even those done by computer, should be used cautiously.

These limitations are best avoided by comparing spectra of samples
and reference compounds on the same model mass spectrometer and com-
plementing these data with a compilation of retention index data of
proposed structures on at least two different columns. This procedure
constitutes a minimally acceptable set of criteria for structure iden-
tifications.

If, as is frequently the case, no match for a given mass spectrum
can be found in the library or there is doubt in the matching process
(e.g., if retention indices do not fit or spectra do not appear rea-
sonable given the relative retention time), manual interpretation
procedures must be applied, and further information will usually be
required to postulate molecular structures. This additional informa-
tion can be obtained by using current MS techniques. Successful iden-
tification depends heavily on the determination of molecular weight
and molecular formula. Chemical ionization (CI) is a standard tech-
nique for obtaining and/or confirming molecular weight. Many commer-
cial instruments can operate on both the electron impact (El) and CI
modes. Yet, this step is not currently part of any standard
procedure.

The most important datum MS can provide is the elemental com-
position of an unknown compound. This technique requires the
measurement of the mass of the molecular ion to the order of 10-15
ppm. This accuracy can be routinely achieved with some commercial
instruments of the double-focusing type, but is well out of the range
of most quadrupole instruments.

Because many of the compounds in wastewater samples have no (or
doubtful) matches, it is important that these efforts be made at a
suitable facility. Although provision of such data will not neces-
sarily lead to 100% identification of all components, it will inevit-
ably increase confidence in all structural assignments reached through
computer matching and may make identification possible where matching
fails.

With careful adoption of MS techniques, it is possible to inves-
tigate a large fraction of at least the chromatographable portion of
the TOC in wastewater samples. An analysis that goes beyond Priority
Pollutants, and perhaps well beyond the scope of many routine GC/MS
analytical services, will be required.

Priority Pollutants

In 1979, EPA's Office of Waste Management published a report, Water-
Related Environmental Fate of_ 129 Priority Pollutants. The pollutants
listed in this report include the following classes: metals and inor-
ganics; pesticides; polychlorinated biphenyls; halogenated aliphatic
hydrocarbons; halogenated ethers; monocyclic aromatics; phthalate
esters; polycyclic aromatic hydrocarbons; nitrosamines; and miscel-